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Motivations: A need to study freshwater content 
and distribution changes

Can satellite sea surface salinity be used to study freshwater content 
and distribution in the Arctic Ocean?

Å Arctic Ocean freshwater content and distribution are changing:
Å hydrological forcing (increased river runoff) - Peterson et al., 2002

Å cryosphericforcing (melting sea ice) - Vaughan et al., 2013

Å atmospheric forcing (accelerated winds and increased precipitation)                           
Bintanjaand Andry, 2017; Giles et al, 2012; Proshutinskyet al., 2002; Morison et al., 2012

-> impacts on: North Atlantic and global oceanic circulation
ocean heat content
water and biogeochemistry cycles

Å Recent development of sea surface salinity remote sensing (since2010)
-> large uncertainties are expected at high latitudes -Swift and McIntosh, 1983

-> Arctic SSS signals are also large



Data

Å SMOS BEC SSS: daily, EASE25 (v2)

Å SMOS LOCEAN SSS: 9-day, 0.25° (v3 debiased) 

Å AquariusSSS: 7-day, 1° (v5) 

Å AquariusCAP SSS: 7-day, 1° (v6)

Å SMAP RSS SSS:8-day, 0.25° (v3)

Å SMAP JPL SSS : 8-day, 0.25° (v4.2)

Å In situ SSS: drifter, animals, profilers, XBT, CTD, bottles, drifting buoys, mooringsand 
TSG  (PANGAGEA, Coriolis, WHOI, UW, LEGOS databases)



Å Overall good agreement, significant discrepancy among satellite SSS near sea ice edge
Å RSS ice mask more aggressive
Å JPL SMAP saltier in the North Atlantic Ocean
Å SMOS LOCEAN saltier in fresh regions (Greenland, Baffin, Beaufort, Siberia)
Å Spread among products (0.43/0.47 pss) smaller than seasonal variability (2-4 pss)

6 different SSS products in the Arctic Ocean in overall 
good agreement

Above 65N



Satellite-in situ comparisons

Å Goodcomparisonsbetweensatelliteandin situ observations
Å Effectsof temperatureandiceon salinityretrievals
Å Important to note the differencesin icemasks
Å Important to understandsatellite& in-situsamplingdifferences
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Satellite-in situ comparisons

Gradients along transects are very well retrieved 
ōȅ ǎŀǘŜƭƭƛǘŜǎ ǿƘŜƴ ǘƘŜǊŜΩǎ ƴƻ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ōȅ ƛŎŜ



Effects of temperature and sea ice on comparisons with 
in situ
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Largest differences between satellite 
and in situ usually correspond to low 
temperature waters and higher sea ice 
concentration.

Å RMSD significantly lower when 
considering only temperature 
ғрꜛ/ όŜǎǇΦ ŦƻǊ ǇǊƻŘǳŎǘǎ ŀƭƭƻǿƛƴƎ 
retrievals closer to ice)

Å RMSD decreases with sea ice 
concentration threshold

Å RMSD significantly lower for a 
threshold of 0.5% (for products 
allowing retrievals closer to ice)


